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Abstract 

Background: Ghana is a Buruli ulcer (BU) endemic country yet there is paucity of socio-cultural research on BU. 
Examining distinctive experiences and meanings for pre-ulcers and ulcers of BU may clarify the disease burden, 
illness experience and local perceptions of causes and spread, and environmental features of BU, which are useful 
to guide public health programmes and future research. This study aimed to explain local meanings and 
experiences of BU for persons with pre-ulcers and ulcers in the Ga-West and Ga-South municipalities in Accra. 

Methods: Semi-structured interviews based on the Explanatory Model Interview Catalogue framework were 
administered to 181 respondents comprising 15 respondents with pre-ulcers and 166 respondents with ulcers. The 
Wilcoxon rank-sum test was used to compare categories of illness experiences (PD) and perceived causes (PC) 
among respondents with pre-ulcer and ulcer conditions. The Fisher's exact test was used to compare the most 
troubling PD and the most important PC variables. Qualitative phenomenological analysis of respondents' narratives 
clarified illness experiences and meanings with reference to PC and PD variables. 

Results: Families of respondents with pre-ulcers and the respondents themselves were often anxious about disease 
progression, while families of respondents with ulcers, who had to give care, worried about income loss and 
disruption of school attendance. Respondents with pre-ulcers frequently reported swimming in ponds and rivers as 
a perceived cause and considered it as the most important PC (53.3%). Respondents with ulcers frequently 
attributed their BU illness to witchcraft (64.5%) and respondents who claimed they had no water contact, 
questioned the credibility of health messages 

Conclusions: Affected persons with pre-ulcers are likely to delay treatment because of social and financial 
constraints and the absence of pain. Scepticism on the role of water in disease contagion and prolonged healing is 
perceived to make ideas of witchcraft as a PC more credible, among respondents with ulcers. Health messages 
should address issues of locally perceived risk and vulnerability. Guided by study findings, further research on the 
role of environmental, socio-cultural and genetic factors in BU contagion, is also needed to clarify and formulate 
health messages and strengthen public health initiatives. 
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Background 

Buruli ulcer (BU) caused by the environmental pathogen 
Mycobacterium ulcerans, is a debilitating skin disease [1-3]. 
However, the mode of BU transmission remains unclear [4]. 
Socio-cultural studies of malaria [5], tuberculosis [6] and 
lymphatic filariasis [7] show how socio-cultural factors 



* Correspondence: Mercy.Ackumey@unibas.ch 

'School of Public Health, College of Health Sciences, University of Ghana, 
Legon, Ghana 

2 Swiss Tropical and Public Health Institute, Basel, Switzerland 
Full list of author information is available at the end of the article 



influence illness perceptions, experiences and outcomes. An 
assessment of illness experiences of BU is needed to clarify 
illness -related problems and concerns, and the distinctive, 
psychological, social and socio-economic impact of pre- 
ulcer and ulcer conditions. These assessments are useful to 
reveal the social and economic burden of BU, local 
needs and information gaps, and to guide pragmatic 
public health interventions for treatment, that take into 
consideration the social, cultural and environmental 
contexts of affected persons. 
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Since the discovery of BU in the 1900s [8], there have 
been several epidemiological studies [2,9-13]. Some 
studies have also highlighted water contact as a risk factor 
for BU illness which form the basis for health education 
messages that emphasise water contagion from unpotable 
sources as a risk factor for BU infection [2,14-18]. Yet, 
there is a paucity of socio-cultural research on BU, par- 
ticularly in Ghana where the disease was first reported in 
1971 [19]. The extent of the BU-related disease burden 
for pre-ulcer and ulcer conditions cannot be explained ad- 
equately by epidemiological studies alone. Few studies 
have indicated the impact of the socio-economic bur- 
den of the BU illness on productivity, family welfare, 
education and treatment [20-23] and have indicated 
the influence of perceived spiritual causes on help- 
seeking behaviour [22,24,25]. Moreover, there is little 
research on the implications of the BU disease bur- 
den on gender roles, gender dimensions of care and 
implications for productivity, and family welfare. 

Health programmes often assume that BU public 
health initiatives based on scientific research are well 
understood by the affected community but this is not 
necessarily so. Socio-cultural studies of pre-ulcer and 
ulcer conditions of BU are therefore indispensable to 
clarify issues of susceptibility to infection, knowledge 
gaps and the impact of BU on the individual as well as 
the family. These assessments are critical for designing 
effective BU control programmes that are sensitive to 
the cultural and environmental context of endemic 
communities. The purpose of this study was to explain 
local meanings and experiences of BU infection for 
respondents with pre-ulcer and ulcer conditions in the 
Ga-West and Ga-South municipalities in the Greater- 
Accra region of Ghana. 

Methods 

The study area 

This study was conducted from November 2008 to July 
2009 in the Ga-West and Ga-South Municipalities of the 
Greater Accra region. The 2009 population estimates for 
the Ga-West municipality (GWM) was 215,824 (Ga- 
West Municipal Health Directorate, annual report, un- 
published). About 60% of the population reside in 200 
rural scattered communities; the rest of the land area 
is peri-urban and densely populated. The GWM shares 
boundaries with the Ga-South municipality (GSM) to 
the west, and has an estimated population of 210,727 
located in about 362 communities, mainly peri-urban 
[26]. Both municipalities have a similar population 
structure; 35% of the population are below the ages of 
15 years and 65% are 15 years-of-age and above. The 
major BU medical treatment centres are the Amasa- 
man Hospital (AH) and the Kojo Ashong Clinic 
(KAC) in the GWM, and the Obom Health Centre 



(OHC) in the GSM. The AH is the main referral 
centre for BU treatment in these municipalities. These 
municipalities are the fifth most endemic with respect 
to BU, yet have the highest case-loads in terms of 
healed and active lesions [9]. BU continues to be a 
major cause of morbidity in these two municipalities 
with increasing numbers of related disabilities. 

The study sample and sampling strategy 

To identify as many BU affected persons as possible, a 
sample of 181 respondents was obtained from 67 com- 
munities and 3 BU treatment centres. Respondents who 
had pre-ulcer conditions rather than ulcers, at the time 
of the study were classified as 'pre-ulcers'. AH admits ap- 
proximately 90 persons with BU infection each year. 
Based on these estimates, we enlisted all BU patients receiv- 
ing treatment at the AH, KAC and OHC and all affected 
persons from 67 endemic communities. The intention to 
interview respondents from health facilities and communi- 
ties enabled us to obtain an adequate sample of BU-affected 
people to compare pre-ulcer and ulcer conditions. 

A list of endemic communities was obtained from the 
municipal health directorates of the GWM and GSM. 
These communities were visited and community partici- 
pants were located with the assistance of community- 
based surveillance volunteers (CBSVs) who kept registers 
of all affected persons. Neighbouring communities 
(which were not listed as endemic), were entered and 
affected persons were located and interviewed with the 
help of CBSVs. The research team compiled a register of 
persons that had been interviewed to avoid duplicate 
interviews of the same respondent. Community partici- 
pants who indicated that they were out-patients were 
checked on our register to ascertain if they had already 
been interviewed in the health centres. Schools in 
sampled communities were also visited, and with the 
permission of the head teacher and class teacher, a 
WHO BU picture guide [27] was shown to the children. 
Children who admitted to having suspicious lesions were 
screened by health personnel from the KAC for confirm- 
ation. In endemic areas with a long history of BU infec- 
tion, trained health workers are capable of identifying 
cases using the WHO classification [27]. With the excep- 
tion of children less than 5 years-of-age whose parents 
acted as proxy respondents, older children were inter- 
viewed first and subsequently care-takers, who were in- 
variably parents of children. Coded responses reflected 
consensus opinion. 

The explanatory model interview catalogue interview 

A semi-structured interview schedule was developed to 
study and clarify socio-cultural concepts of illness from 
the perspective of persons who are directly affected [28]. 
This explanatory model interview schedule was based on 



Ackumey et al. BMC Public Health 2012, 12:264 
http://www.biomedcentral.com/1471-2458/12/264 



Page 3 of 12 



the framework of the Explanatory Model Interview Cata- 
logue (EMIC) for cultural epidemiology. Like other 
EMIC interviews, this one had a common core structure 
to examine illness experiences and meanings of BU. 

The design of the EMIC instrument was informed by 
preliminary ethnographic field experience, focus group 
discussions and earlier studies [22,23]. The instrument 
was developed in English and translated for interviews in 
the local Ghanaian languages, spoken by respondents in 
the study areas, (Ga, Ewe and Twi). The EMIC interviews 
elicited responses for illness meanings and experiences for 
BU. Questions on illness meanings (PC) explored various 
ideas about causes for BU such as ingestion, injury, environ- 
mental, behavioural and spiritual. Information on illness 
experiences (PD) was obtained by asking questions about 
physical conditions, social, psychological or emotional pro- 
blems and the impact on caretakers work or school, to pro- 
vide support. Children were not asked PD questions that 
were irrelevant, such as questions related to marriage, in- 
come and employment. To enable a comparative analysis of 
PD and PC variables for pre-ulcers and ulcers, the same 
EMIC interview was administered to all respondents. 
Respondents' narratives to open-ended questions elaborated 
and explained responses to coded categories. 

Data Management and analysis 

Categorical and numeric data from the EMIC interviews 
were double entered using EPI Info (Centers for Disease 
Control and Prevention, Atlanta, GA, USA, version 3.4.1) 
and subsequently cleaned and analysed using STATA 10.1 
data analysis and statistical software (StataCorp, Lakeway 
Drive, College Station, Texas). The analysis compared illness 
experiences and meanings for respondents with pre-ulcers 
and ulcers to elucidate similarities or differences in the ways 
that respondents experienced and explained their conditions. 

Total frequencies and prominence of variables for PD 
and PC were compared for pre-ulcers and ulcers. 
Responses were classified on a prominence scale as fol- 
lows: a spontaneous response was assigned a value of 2, 
a response after a probe (in the absence of a spontaneous 
answer) a value of 1, and no response, a value of 0. 
Respondents were asked to indicate the most troubling 
PD and the most important PC. These responses con- 
tributed an additional value of 3. A cumulative prominence 
(ranging from 0-5) was then computed for PD and PC 
variables which facilitated a comparative analysis for pre- 
ulcers and ulcers. The Wilcoxon rank-sum test for non- 
parametric data was used to compare the ranked prom- 
inence of PD and PC variables for pre-ulcers and ulcers. 
The Fisher's exact test was also used to compare the 
frequency of each reported category of most troubling 
PD and most important PC. Individual cultural epi- 
demiological variables for PD and PC were also grouped 
thematically for analysis and comparison of overarching 



concepts (physical conditions, social problems and psy- 
chological problems for PD; ingestion, illness/injury, 
environmental, behaviour and spiritual for PC). Fur- 
thermore, we examined the perceived seriousness of 
BU, the social effect of respondents' illness conditions 
on the family and the gender dimensions of care for 
pre-ulcer and ulcer conditions. 

Narrative data were transcribed into English during 
the interview by the data collector and entered into 
Microsoft Word 2002. These narrative data were ana- 
lysed with MAXQDA 10 (Verbi Software Consult 
Sozialforschung, GmbH, Marburg, Germany) software 
for textual analysis. Phenomenological analyses of PD 
and PC were compared for selected respondents' narra- 
tives based on thematic deductive coding. Narratives 
were selected for qualitative analysis according to coded 
responses imported into the qualitative data programme 
(MAXQDA). This approach clarified essential features 
of explanatory variables associated with illness meanings 
and experiences for pre-ulcers and ulcers. 

Ethical considerations 

Verbal informed consent was obtained from all adult 
respondents and parental caretakers or guardians of chil- 
dren. The study was approved by the ethical review com- 
mittee of the Ministry of Health, Ghana, and the ethics 
commission of Basel, Ethikkommission beider Basel 
(EKBB), in Switzerland. 

Results 

Sample characteristics 

A total of 181 respondents were interviewed. The major- 
ity of respondents had ulcers (91.7%) and only 8.3% had 
pre-ulcers. Respondents with pre-ulcers and ulcers had 
similar background characteristics. Most respondents 
had at least completed primary school. Very few respon- 
dents were skilled or professional workers and very few 
had regular income (Table 1). 

Burden of BU and impact on family well-being 

Features of the impact of BU were disrupted livelihoods, 
loss of income, absence from work or school for care, 
and anxiety about disease progression. While respon- 
dents with pre-ulcers emphasised the point that their 
families were more concerned about the progression and 
course of their illness (66.7%), respondents with ulcers 
emphasised loss of income as the main concern of family 
members (80.1%) (Table 2). 

Respondents with nodules indicated in their narratives 
that their condition did not pose any threat to their well- 
being and family welfare since they were in no pain, could 
use affected limbs, and therefore were able to perform 
their daily routines of school and work, without any limi- 
tation. Family members of respondents with pre-ulcer 
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Table 1 Demographic characteristics of respondents 



Demographic Characteristics 


Pre-ulcer 
N = 15 


Ulcer 
N = 166 


Total 
N=181 




N (%) 


N (%) 


N (%) 


Sex 


Males 


7 (467) 


80 (48.2) 


87 (48.1) 


Females 


8 (53.3) 


86 (51.2) 


94 (51.9) 


Age of respondents 


Minimum age 


6 


3 


3 


Maximum age 


64 


87 


87 


Mean age 


19 


22.8 


22.46 


Standard deviation 


14.9 


18.3 


18.07 


Education 


No education 


3 (20.0) 


39 (23.5) 


42 (23.2) 


Primary 


8 (53.3) 


90 (54.2) 


98 (54.1) 


Secondary and above 


4 (26.7) 


37 (22.3) 


41 (22.7) 


Occupation 


Pupil/student 


11 (73.3) 


89 (53.6) 


100 (55.2) 


Unskilled labourer 


3 (20.0) 


44 (26.5) 


47 (26.0) 


Skilled labourer/Professional 


1 (6.7) 


12 (7.2) 


13 (7.2) 


Unemployed 


0 


14 (8.4) 


14(7.7) 


Other (too young to be either 
employed or in school) 


0 


7 (4.2) 


7 (3.9) 


Income 


Regular and dependable 


5 (33.3) 


29 (17.3) 


34 (18.8) 


Uncertain/ Cannot tell 


4 (26.7 


65 (39.2) 


78 (43.1) 


rregular 


6 (40.0) 


72 (43.4) 


69 (38.1) 


Marital status 


Never married 


11 (73.3) 


1 1 4 (68.7) 


1 25 (69.0) 


Married 


4 (26.7) 


38 (22.9) 


42 (23.2) 


Separated / divorced 


0 


5 (3.0) 


5 (2.8) 


Widowed 


0 


9 (5.4) 


9 (5.0) 



conditions worried about the progression of the illness of 
their relatives. They were concerned about the outcome 
of swollen (oedematous) limbs or plaques and nodules 



that were likely to progress into ulcers with debilitating 
consequences of pain, disability and high costs of care. 
Narratives of respondents with ulcers referred to various 
effects of their condition on their family. These included 
disruption of work to provide care in the hospital and at 
home, and depletion of family income and resources for 
treatment costs. Family members of respondents with 
ulcers too were often concerned about disease progression 
and prolonged treatment, and the likelihood of disability. 

Gender dimensions of BU-burden and care 

Socially constructed gender roles of care and work 
affected livelihoods, income and education of those pro- 
viding care for sick relatives. The socio-economic status 
of families also worsened if the affected person was the 
main income-earner. Generally, for respondents with 
ulcers, mothers (52%) were more likely to miss work for 
caretaking than fathers (6%); daughters (7.2%) were more 
likely to stay away from school than sons (0.6%), and 
more sisters (8.4%) than brothers (1.2%) stayed at home 
to care for sick relatives. Similarly, pre-ulcer respondents 
with plaques and oedematous lesions also identified 
mothers as care-givers. The following illness narrative 
explains how the loss of livelihoods, anxiety, and the 
need for care affects the social and economic well-being 
of the family. 

It started as a hard boil (nodule). I showed it to a 
health worker at Hobor (a community in the GSM). 
He told me it was Buruli ulcer and said I should go to 
the hospital. I did not have enough money then, so I 
stayed at home for 3 weeks before going to the hospital. 
I am the bread winner of the family and now I am in 
hospital. My daughter comes here occasionally with 
food and money for me, and to wash my bandages. 
Since I am not working my parents send me money 
and some provisions occasionally. When my parents do 
not have money, they do not send anything. 

(28-year-old female respondent) 



Table 2 Impact of respondent's illness condition on family 



Illness impact 


Pre-ulcers, N = 15 




Ulcers, N = 


166 








Total % 


Spon. % 


Mean Prominence 


Total % 


Spon. % 


Mean Prominence 


P-values 


Loss of income 


33.3 


13.3 


0.47 


80.1 


60.8 


1.41 




Sadness, anxiety and worry 


60.0 


6.7 


0.67 


71.7 


28.9 


1.01 




Concern about course of illness 


66.7 


26.7 


0.93 


81.9 


35.5 


1.17 




Miss work for care-taking 


26.7 


0.0 


0.27 


85.5 


54.2 


1.40 




None 


26.7 


20.0 


0.47 


1.2 


1.2 


0.02 




Left the family without support 


6.7 


6.7 


0.13 


1.8 


1.8 


0.04 





Categories reported by less than 5% of respondents are not included in the table. Columns indicate total reported responses in percentages, spontaneously 
reported responses in percentages and the mean prominence. Total reported values include combined spontaneous and probed responses. The mean prominence 
was calculated based on assigned values to each reported category (2 = spontaneous response, 1 = probed response, 0 = not reported}. The Wilcoxon ranksum test 
was used to compare mean prominence for pre-ulcers and ulcers (*p<0.05, **p<0.01, ***p< 0.001). 
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Patterns of distress 

Respondents with pre-ulcers and ulcers expressed their 
distress differently (Table 3). Those with pre-ulcers fre- 
quently reported psychological or emotional problems 
(86.7%), particularly anxiety (66.7%) and physical pro- 
blems, mostly pain (66.7%). Psychological or emotional 
problems were mentioned as the most troubling category 
of distress and were more prominent for pre-ulcers. Pain 
was often associated with oedematous lesions. For ulcers, 
physical problems (98.2%) were frequently and more 
prominently reported. Pain and problems with mobility 
or use of affected limbs were physical problems that 
respondents with ulcers emphasised as distressing 
(Table 3). Disrupted education was the most frequently 
reported social problem. 

Narratives showed that respondents with pre-ulcers 
were often anxious about the progression of their illness 
to ulcers. This concern was influenced by prior know- 
ledge of the debilitating nature of illness progression 
from pre-ulcers to ulcers, uncertainty of disease out- 
comes and concern about transportation costs for treat- 
ment. One respondent worried that it (nodule) will 



become a sore just like those of other people who already 
have it, and my leg will be cut. Respondents who were 
not familiar with pre-ulcer conditions too were often 
anxious about the outcome of their illnesses. Desper- 
ation and desire for clarification of their conditions and 
relief led them to seek advice and help from friends and 
family, and to shop for care from various providers, 
such as herbalists, church, and private health practi- 
tioners. Many respondents with pre-ulcers did not want 
normal work and school attendance to be disrupted. 
Therefore, they used itinerant providers who could pro- 
vide services in the respondents' homes. 

Like respondents with pre-ulcers, respondents with 
ulcers who were in school often worried about their edu- 
cation being disrupted (56.6%) and expressed anxiety 
(61.5%) about the outcome of their ulcers. Narrative 
accounts of respondents with ulcers revealed that their 
distress was influenced by a combination of physical, so- 
cial and psychological problems. For example, anxiety 
was often triggered by the intensity of pain and the in- 
ability to use affected limbs or move around easily, which 
hampered work and school. As recourse for cure, and to 



Table 3 Reported categories of distress for respondents with pre-ulcers and ulcers 



Categories of distress 


Pre-ulcers, N = 1 5 






Ulcers, N 


= 166 










Total % 


Spon. % 


Most 

important % 


Mean 

Prominence 


Total % 


Spon. % 


Most 

important % 


Mean 

Prominence 


P-values 


Physical problems 


80.0 


60.0 


13.3 


1.80 


98.2 


94.6 


46.4 


3.32 




Fever 


267 


13.3 


0.0 


0.40 


28.9 


9.6 


0.6 


0.40 




Pain 


667 


46.7 


6.7 


1.33 


86.8 


72.3 


14.5 


2.02 




Smell 


67 


0.0 


0.0 


0.07 


66.3 


14.5 


1.2 


0.84 




Weight loss 


13.3 


0.0 


0.0 


0.13 


56.6 


18.7 


0.6 


0.77 




Loss of appetite 


20.0 


0.0 


0.0 


0.20 


43.4 


9.0 


0.0 


0.52 




Weakness 


26.7 


6.7 


0.0 


0.33 


37.4 


8.4 


0.0 


0.46 




Problems with mobility 
and use of affected limbs 


40.0 


13.3 


6.7 


0.73 


83.1 


68.7 


29.5 


2.40 




Condition is ugly 


13.3 


6.7 


0.0 


0.20 


41.6 


3.6 


0.0 


0.45 




Social problems 


40.0 


26.7 


40.0 


1.87 


89.2 


67.5 


36.1 


2.65 




Rejection from family 


0.0 


0.0 


0.0 


0.00 


19.3 


2.4 


0.0 


0.22 




Rejection by friends / peers 


6.7 


0.0 


0.0 


0.07 


22.9 


3.6 


0.0 


0.27 




Disrupted education 


33.3 


20.0 


33.3 


1.53 


56.6 


45.2 


26.5 


1.81 




Loss of income 


6.7 


6.7 


6.7 


0.33 


38.0 


22.3 


9.6 


0.89 




Psychological /emotional 


86.7 


20.0 


46.7 


2.47 


78.9 


28.9 


16.3 


1.57 




Anxiety 


66.7 


13.3 


33.3 


1.80 


61.5 


15.1 


9.6 


1.05 




Fear of surgery 


20.0 


0.0 


0.0 


0.20 


18.7 


3.6 


1.8 


0.28 




Embarrassed about condition 


20.0 


6.7 


13.3 


0.67 


49.4 


12.7 


4.2 


0.75 




Miscellaneous 


0.0 


0.0 


0.0 


0.00 


12.7 


12.7 


1.2 


0.29 




Disrupted life 
and sleeplessness 


0.0 


0.0 


0.0 


0.00 


12.7 


12.7 


1.2 


0.29 





Categories reported by less than 5% of respondents are not included in the table. Columns indicate total reported responses in percentages, spontaneously 
reported responses in percentages and the mean prominence. Total reported values include combined spontaneous and probed responses. The mean prominence 
was based on assigned values to each reported category (3 = Most troubling distress, 2 = spontaneous response, 1 = probed response, 0 = not reported). The 
Wilcoxon ranksum test was used to compare means for pre-ulcers and ulcers (*p<0.05, **p<0.01 ***, p< 0.001). 
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continue with work and school, respondents with ulcers 
too, preferred help from itinerant providers such as 
herbalists, private health practitioners and other govern- 
ment employed health workers, who provided care in 
their homes after work. As their illness conditions wor- 
sened and pain intensified, respondents were compelled 
to seek help from the municipal health facilities. A fe- 
male respondent explained how pain and immobility had 
affected her livelihood and income. Desperate to recover 
quickly and to continue working and taking care of her 
children, she used various providers and eventually used 
medical care. 

/ have been suffering for some time now. My leg hurts 
and I cannot walk properly with this leg. I used to be 
an okra farmer, but I cannot farm anymore. I do not 
make money anymore to take good care of my children. 
I bought all kinds of drugs from the people who sell 
medicine (drug peddlers), but they did not work. I 
visited so many places for help. I bought any medicine 
I heard of, but none of them helped me. My pastor told 
me to go to the health centre as it was getting worse 
but I rather went to see a herbalist, but his treatment 
did not work, the sore was getting bigger and bigger. I 
wanted to get well quickly to go back to farming. I 
finally came to the hospital. 

(28-year-old female respondents) 

Likewise, a mother's anxiety about her son's condition 
focused on the fear that he might drop out of school. Aside 
from her child's distress, she also bemoaned her absence 
from the home because of care, loss of work and the grad- 
ual dwindling of her trading capital, and eventual poverty. 

Now that he has Buruli ulcer when will he recover in 
order to go back to school? Sometimes I am afraid that 
this is it; he may never go back to school. Since I am 
his mother, I have to be with him at the hospital. I had 
to spend Christmas here in the hospital, away from the 
family. I have stopped trading and my capital which 
was a loan from the bank has been spent on looking 
after my son. Meanwhile, it is still building-up interest. 
How am I going to pay back the money when I have 
stopped work? 

(Mother of 9-year-old male child) 
Perceived causes 

Respondents mentioned a variety of causes to explain their 
illness. For both pre-ulcers and ulcers, perceptions of causes 
were based on observation, behaviour, the influence of 
health messages on contagion, and the logic of explanations 
they had for their illness. 



Respondents with pre-ulcers frequently and prominendy 
reported behaviour-related causes, particularly swimming 
in ponds and rivers which was also considered as the most 
important perceived cause (53.3%) (Table 4). Respondents, 
who reported swimming in ponds and rivers, linked their 
condition to their own risky behaviour. Some respondents, 
who said they had no contact with water bodies, ques- 
tioned the credibility of health messages that linked conta- 
gion to contact with unclean water. They referred to the 
absence of the disease in other community members with 
whom they shared the same water sources (rivers and 
ponds). Furthermore, about half of respondents with pre- 
ulcers attributed their illness to drinking unclean water 
(53.3%), and about a third (33.3 %) of respondents could 
not tell the cause of their illness. 

Some respondents with pre-ulcers, who remembered 
how their illness started, were certain that they had no 
water contact. They attributed their illness to various fac- 
tors like scratches, stings, abrasions and unexplained 
swellings of the limbs. Those respondents, who related 
their condition to bad drinking water, based this idea on 
health information from health workers, community- 
based surveillance volunteers and teachers. They admit- 
ted however, to drinking unclean water from rivers, 
ponds and dug-out wells and explained that they had no 
other option. 

Respondents with ulcers emphasised witchcraft as a 
likely perceived cause and the most important perceived 
cause for their illness. Aside from such spiritual causes, 
swimming in ponds and rivers (43.4%), weakness of 
blood (38.6%) and drinking unclean water (33.7%) were 
also mentioned (Table 4). Like respondents with pre- 
ulcers, some respondents with ulcers could not tell the 
cause of their condition (24.1%). 

Respondents' narratives related ideas of witchcraft to a 
variety of other factors. These included: The absence of a 
logical explanation for infection within the context of 
health messages that emphasised contact with aquatic 
sources as a risk factor for contagion (especially when 
other persons exposed to risk factors like swimming, fish- 
ing and bathing in rivers were never infected); inability to 
explain the cause of the disease; progression of abrasions, 
small cuts and swellings into debilitating ulcers that took a 
long time to heal. Some parents could not understand how 
children, who were too young to swim and therefore had 
no contact with aquatic sources, were infected. An adult 
respondent explained her choice for medical care after a 
recurring BU infection. She mentioned witchcraft as a per- 
ceived cause of her illness and dismissed water contact as 
a plausible explanation: 

When it happened the first time, I tried herbal 
treatment and I really suffered before I got cured. So 
when it happened this time, I decided to go to the 
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Table 4 Reported categories of perceived causes for respondents with pre-ulcers and ulcers 



Perceived causes 


Pre-ulcers, N = 1 5 






Ulcers, N 


= 166 








Total % 


Spon. % 


Most 

important % 


Mean 

Prominence 


Total % 


Spon.% 


Most 

important % 


Mean P-values 
Prominence 


Ingestion 


53.3 


26.7 


6.7 


1.00 


33.7 


11.5 


4.2 


0.58 


Drinking unclean water 


53.3 


26.7 


6.7 


1.00 


33.7 


1 1.5 


4.2 


0.58 


Illness/ Injury 


20.0 


0.0 


0.0 


0.20 


44.0 


27.1 


9.0 


0.98 * 


Prone to illness 


13.3 


0.0 


0.0 


0.13 


13.9 


-1.8 


0.6 


0.20 


nsect bites 


13.3 


0.0 


0.0 


0.13 


7.2 


2.4 


0.6 


0.1 1 


Scratches on skin 


13.3 


0.0 


0.0 


0.13 


14.5 


7.2 


1.8 


0.27 


Weakness of blood 


20.0 


0.0 


0.0 


0.20 


38.6 


24.1 


6.0 


0.81 


Environmental 


40.0 


6.7 


0.0 


0.47 


34.3 


15.7 


4.2 


0.63 


Poor sanitation 


40.0 


0.0 


0.0 


0.40 


27.7 


10.2 


1.2 


0.42 


Poor personal hygiene 


26.7 


0.0 


0.0 


0.27 


21.1 


5.4 


2.4 


0.34 


Exposure to sand 


20.0 


6.7 


0.0 


0.27 


23.5 


7.8 


0.6 


0.33 


Behaviour 


60.0 


40.0 


53.3 


2.60 


48.2 


28.9 


18.1 


1.31 


Swimming in ponds 
and rivers 


60.0 


40.0 


53.3 


2.60 


43.4 


25.9 


18.1 


1.23 


Contact with animals 


6.7 


6.7 


0.0 


0.13 


9.0 


3.0 


0.0 


0.12 


Spiritual 


20.0 


6.7 


0.0 


0.27 


64.5 


51.2 


39.7 


2.35 


Witchcraft 


20.0 


6.7 


0.0 


0.27 


64.5 


51.2 


39.7 


2.35 


Miscellaneous 


46.7 


46.7 


40.0 


2.13 


31.9 


31.9 


24.7 


1.38 


Cuts, abrasions, unexplained 
swelling of limbs 


13.3 


13.3 


13.3 


0.67 


8.4 


8.4 


6.6 


0.37 


Cannot say/ uncertain 


33.3 


33.3 


26.7 


1.47 


24.1 


24.1 


18.1 


1.02 



Categories reported by less than 5% of respondents were not included in the table. Grouped categories (in bold) computed from responses. Columns indicate 
total reported responses in percentages, spontaneously reported responses in percentages and the mean prominence. Total reported values include combined 
spontaneous and probed responses. The mean prominence was calculated based on assigned values to each reported category (3 = Most important perceived 
cause, 2 = spontaneous response, 1 = probed response, 0 = not reported). The Wilcoxon ranksum test was used to compare mean prominence for pre-ulcers and 
ulcers (*p < 0.05, **p < 0.01 , ***p < 0.001 ). 



hospital. We have a pond in this village and no one 
swims or wades in this pond. I am a neat person and 
my house and compound are always clean. I do not 
swim or wash in bad water. So I don't believe that this 
disease is from the water as the nurses here are saying. 
I believe that this condition is due to witchcraft 
because that is what witches do; they destroy people's 
lives. This disease is terrible, it cripples you and ties 
you down for months and even years. We will be 
happy if a stronger and faster treatment can be found 
for this illness. 

(45-year-old female respondent) 

Narratives indicated that scepticism of health messages, 
and reference to witchcraft as a PC, did not prevent 
respondents from using medical care. Illness experiences 
(PD), persistence of the lesion and failure to recover, and 
awareness of medical care for BU, influenced their choice 
of medical care. However, witchcraft-related explanations 
prejudiced notions of transmission and prevention. Many 



respondents with pre-ulcers (40.0%) and ulcers (50.0%) 
stated that their conditions could not be prevented be- 
cause witchcraft cannot be stopped. Nevertheless, respon- 
dents with pre-ulcers (56.7 %) and ulcers (46.4%) 
mentioned avoiding swimming and bathing in rivers and 
ponds as an effective preventive measure. Narratives 
revealed that this information was obtained from health 
messages in the communities, school and health centres. 

Like respondents with pre-ulcers, respondents with 
ulcers who mentioned water contact through swimming 
as a likely cause of their condition, blamed their asso- 
ciated behaviour for their illness and not a matter of 
lack of awareness. They explained that unclean water 
sources could not be avoided since there was no better 
alternative. These sources of water were used for bath- 
ing, washing, cooking and irrigation. Sometimes, during 
the rainy season, respondents had to wade through 
ponds as a thoroughfare. 

Additionally, vulnerability to BU infection due to low 
immunity, referred to locally as weakness of blood, was 
mentioned as a possible cause of infection. Infected 
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children, particularly those who had recurring lesions, 
were often described as having weak blood. A child 
explained why weakness of blood was more likely cause 
than water contact: 

/ believe my condition is due to the weakness of my 
blood because all of us at home go to the river to fetch 
water and we use the same water. Why am I the only 
one to get infected? I had it some time ago and it has 
reoccurred. 

(16-year-old male respondent) 
Discussions 

To the best of our knowledge, this is the first study to 
compare illness meanings and experiences of BU for pre- 
ulcers and ulcers. Our study findings draw attention to 
the gendered burden of care for BU-affected persons and 
its impact on family welfare, work and school, the extent 
and nature of anxiety for pre-ulcers (on anticipated disease 
outcomes) and ulcers and disability from ulcers. Perceived 
causes for pre-ulcers and ulcers indicated the mismatch 
between professional and local ideas on disease contagion 
and revealed information gaps that need guidance from 
further research. Such scepticism about health messages, 
however, did not deter respondents from seeking medical 
care, which was influenced largely by illness experiences 
and the desire for recovery from persisting lesions. Study 
findings indicate a myriad of social, cultural, physical and 
behavioural issues associated with illness meanings and 
experiences. These findings highlight the need for health 
professionals to clarify messages on contagion and dispel 
fears of BU being perceived as a mysterious disease to en- 
courage early medical treatment. Improving BU surveil- 
lance, case-detection and access to treatment and support 
groups and counseling services are important and could 
reduce the social and economic impact of BU. 

Study limitations and implications 

Respondents were queried about illness experiences and 
meanings of their current conditions, and there were few 
respondents with pre-ulcers (15) compared with ulcers 
(166). Efforts to identify more respondents with pre-ulcers 
suggested that the low numbers of respondents with pre- 
ulcers may result from hastened progression to ulcers from 
cutting nodules and piercing oedematous tissue. This prac- 
tice rapidly transforms pre-ulcer conditions into ulcers 
(Table 5). A recent study in a BU-endemic area in Ghana 
also showed fewer pre-ulcer cases (23.3%) than ulcer cases 
(76.7%) during an initial health-screening exercise. How- 
ever, the situation reversed after one year of intensive 
health education [29]. Nevertheless, our findings are 
clearly relevant for our study communities and for other 
BU-endemic areas in Ghana. 



Gender roles, gender dimensions of care and impact on 
family welfare 

Because pre-ulcer conditions are normally painless and 
less debilitating than ulcers, medical care is often 
delayed. However, owing to the incapacitating nature of 
ulcers and prolonged healing required care for affected 
persons is considerable [30,31]. The gendered nature of 
care in our study has far reaching social and economic 
implications for the care-givers. First, when mothers and 
spouses are pre-occupied with caring for sick relatives, 
they have less capacity for other productive work which 
may jeopardise the welfare of the family, particularly 
young children. [21,30]. The absence of children from 
school because of their own illness or a need to care for 
others has serious implications for their future develop- 
ment and economic empowerment [32]. Economic con- 
straints require affected persons who were the main 
income-earners to choose between medical and herbal 
treatment, and alternatives, considering the economic 
well-being of the family. 

Health care providers should ensure that community 
members understand the benefits of early treatment to 
minimise suffering and the need for extended care. As 
much as possible, over-reliance on family members to pro- 
vide care in the health facilities should be discouraged. 
Perhaps, young people from the national youth employ- 
ment programme [33], employed as health extension 
workers, could assist with the care of young patients and 
other patients with disability, providing community-based 
social support that relieves the burden on the family. 

Substantial psychological and social impact of BU among 
respondents 

The frequency with which anxiety about disease progres- 
sion was reported by respondents with pre-ulcers and 
ulcers suggests high levels of awareness about BU, the de- 
bilitating consequences if pre-ulcers are not treated early, 
and the implications of the cost of treatment. Medical care 
is free in our study communities [23,30]. It is therefore 
expected that illness experiences associated with pre-ulcers 
and ulcers would prompt early medical care. However, 
some respondents delayed treatment for pre-ulcers as long 
as there was no pain or disability. Respondents with ulcers 
also delayed medical treatment irrespective of their pain, 
anxiety and disability until they could acquire enough 
money for transport and food while hospitalised. 

BU is known to affect impoverished rural communities 
with poor access to health facilities, thus exacerbating 
poverty and suffering [2,3,34], and limiting opportunities 
for education and productivity [20,21]. The social and 
economic impact of the BU illness is critical because the 
majority of the people in our study communities depend 
on subsistence agriculture [30]. Research shows that in 
the Ga-West municipality a patient with a nodule may 
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Table 5 Local practices that transform pre-ulcers into ulcers 



Background characteristics 
of respondent 


Narrative 


Procedure adopted 


Father of 12-year-old female child 


A herbalist cut the boil open and placed a herbal dressing on it. 


Nodule was cut 


Father of 4-year-old male child 


We took him (son) to see his grandfather who cut the boil and it became a sore. 
His grandfather has been cutting other people's boils that is why we took him 
to see him. 


Nodule was cut 


Father of 4- year-old male child 


The boil became big and we cut it open and placed some herbal preparations on it. 


Nodule was cut 


A 13-year-old male respondent 


My uncle used a sharp object to cut the boil so that the blood could come out. 
Then he applied some black powder and put some in alcohol for me to drink. 


Nodule was cut 


A 26-year-old female respondent 


I burst the boil because I did not know what it was and then I cleaned the sore 
everyday with hot water. 


Nodule was cut 


A 48-year-old adult male respondent 


My father put some herbs on the boil to open it up. 


Herbs applied to the boil 
to open it up 


An 1 8-year-old female respondent 


My grandmother ground herbs mixed with salt and placed it 
on the boil so that it could burst. 


Herbs applied to the boil 
to open it up 


A 43-year-old female respondent 


I had a swelling on my ankle for one week. My husband slit it and then it gradually 
became a big sore. 


Oedema cut open 



*Narrative data of other respondents with ulcers (not presented in this table) suggests that herbal preparations were placed on nodules, oedemas and plaques to 
open up the skin to expose the necrotic tissues. Subsequently herbal dressings were applied to the exposed tissues. 



be hospitalised for 74 days, and a patient with an ulcer 
may spend nearly a year (301 days), on average, in treat- 
ment. This same study [30] also revealed that families 
and BU-affected persons sold assets and properties like 
farm equipment and livestock, used up savings and bor- 
rowed money to pay for transport and food while in 
treatment at the hospital, and for the upkeep of the 
family. Relatives of respondents and respondents, who 
had to miss work or school understandably bemoaned 
the socio-economic impact of BU affecting their own 
well-being and the welfare of the family. 

Support groups and counselling services 

Peer support groups for affected persons, mothers and 
care-givers may represent a cost-effective and culturally 
appropriate intervention for the psychological, social 
and medical management of BU, particularly in geo- 
graphically dispersed communities such as our study 
area. The benefits of support groups or networks are far 
reaching and include information sharing on appropri- 
ate help-seeking behaviour, encouragement to initiate 
timely treatment and adherence to treatment [35-39]. 
Peer support groups of former or current affected per- 
sons may serve as points of psychological encourage- 
ment and counselling and are vital for sharing illness 
experiences and learning coping strategies, thus limiting 
the effects of stigma or social exclusion [36-41]. 

Perceived causes and implications for BU prevention and 
the role of health education 

The high proportion of respondents in our study that 
reported witchcraft as a perceived cause (20% of respon- 
dents with pre-ulcers and 64.5% of respondents with 
ulcers) is much higher than indicated by findings from 



an earlier study of BU knowledge in the Ga-West and 
Ga-South municipalities in which 5.2% of respondents 
mentioned witchcraft- related causes [22]. Explanations for 
witchcraft-related causes in our study were based on the 
sudden and inexplicable swelling of limbs, and the pro- 
gression of pre-ulcers into painful ulcers which healed 
slowly and led to deformities. Perception of spiritual fac- 
tors are likely when BU disease is prolonged [24,42,43]. 
Linking BU infection with a spiritual cause is likely to in- 
fluence help-seeking from traditional healers to counteract 
the spell of the disease, especially spiritualists [13,25,43]. 
However, the majority of respondents in our study used 
herbalists and not spiritualists for treatment of their condi- 
tions, and not to liberate themselves from the spell of BU. 

Furthermore, ideas of witchcraft as a perceived cause 
did not prevent our study respondents from seeking 
medical care. Local ideas about pervasiveness of witch- 
craft prejudiced them against some health messages. 
Scepticism about standard prevention strategies based 
on avoiding contact with rivers and ponds prevents a 
challenge to health professionals. Since slow healing of 
ulcers suggests ideas of witchcraft, health messages 
should emphasise that BU is an ordinary disease that will 
heal more quickly if treatment is initiated early during 
the pre-ulcer phase of infection. 

Early case-detection and disease surveillance for prompt 
medical care 

For impoverished BU endemic areas, a comprehensive 
approach for prevention and treatment that addresses 
the health, social and economic impact of the BU illness 
would be ideal. Periodic screening in schools and com- 
munities by health professionals, CBSVs and teachers 
should endeavour to detect early cases for screening and 
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treatment regularly [23,29]. Periodic screening might be 
useful in diagnosing all forms of skin trauma, lesions, stings 
and bites which may be unrecognised onset of BU and refer 
promptly for medical care. Teachers and community-based 
surveillance volunteers in our study communities have 
already been trained to screen school children and commu- 
nity members [23]. However, there is the need to strengthen 
this skill by re-training former CBSVs and teachers, and 
training new teachers that have been posted to these 
communities. 

Improving access to medical care 

Health education, early screening and case detection 
alone may not achieve its goal of encouraging and sus- 
taining early medical care and lessen the social and eco- 
nomic hardships, unless treatment centres are provided 
within reach of communities, ensuring easy access to 
treatment at minimum cost. 

WHO-recommended antibiotics has been proven to 
shrink nodules and ulcers and prevent recurrences 
[23,44-46]. Surgery may also be required for oedematous 
lesions and plaques after antibiotic treatment. Decentralis- 
ing health care by partnering with private health care 
providers to provide antibiotic treatment in close 
proximity to residences could minimise length of hos- 
pitalisation and socio-economic impacts. These strat- 
egies have been discussed in detail in previous papers 
[23,41]. Mobile health services may contribute to im- 
proving access to antibiotic treatment and should be 
integrated into the community-based health planning 
and services (CHPS) initiative. The CHPS concept is a 
national health policy initiative that aims to improve 
access to care and disease surveillance in poor, rural 
and dispersed communities. Health workers reside 
within a community and provide mobile health 
services and follow-up on patients within catchment 
areas [47]. Studies have documented the usefulness of 
such initiatives that combine screening, education and 
surveillance in disease control to minimise disease 
morbidity [48,49]. 

Providing transport and feeding to encourage early 
treatment 

Anxiety, experienced by respondents with pre-ulcers was 
linked to imminent progression of pre-ulcer conditions 
to ulcers, and the inherent costs of transports and feed- 
ing associated with treatment. BU public health pro- 
grammes need to consider transport and feeding as a 
cost effective strategy to encourage early treatment seek- 
ing during the pre-ulcer phase of infection to minimise 
delayed treatment for ulcers that may require surgery 
and possibly prolonged healing and hospitalisation [50]. 
Since the host immune response is critical for BU disease 
progression and healing [1,4,51], feeding programmes 



may boost the immune system and improve treatment 
outcomes [50]. These feeding initiatives already exist in 
the Amasaman Hospital and need to be extended to 
other health facilities in the study area. 

Improving access to clean water 

The absence of clean water for basic domestic and hy- 
giene activities, such as washing, cleaning, cooking and 
bathing in our study communities explains why reliance 
on unclean infected sources persists. Most BU-endemic 
communities are rural and lack basic amenities, includ- 
ing clean water [52]. The continuous use of unclean 
water for domestic purposes, swimming and bathing, 
and small-scale fishing in rivers and ponds [53], defeats 
the purpose of health messages that emphasise contact 
with unclean water as a risk factor for BU infection. Pro- 
viding clean water is likely to reduce BU infections con- 
siderably. Municipal authorities should solicit help from 
Non-Governmental Organisations (NGOs) to provide 
boreholes and other potable water systems. 

Needed research to explain the role of environmental 
factors for BU contagion 

Recent environmental studies on BU transmission con- 
firm the presence of M. ulcerans in aquatic environments 
[54,55]. Environmental factors have been mentioned as a 
cause of BU infection in previous socio-cultural studies 
[22,24], although it has been argued in one study that 
respondents' views on the role of environmental factors 
in BU contagion were influenced by health messages ra- 
ther than indigenous cultural ideas [24]. Although the 
mechanism of BU transmission remains unclear [3,4,56], 
health messages link disease contagion to water-related 
activities and encourage endemic communities to min- 
imise water contact [2,18,21]. The empirical basis of 
these health messages is widely accepted and some 
respondents acknowledged their own risky behaviour as 
contributing to infection. Other respondents, however, 
were sceptical of these health messages. For them, mes- 
sages failed to explain why persons with risky behaviour 
were not infected, and why others without such water 
contact nevertheless got BU. This shows a mismatch and 
an information gap between professional knowledge that 
requires credible bridging. 

It has been argued that alternate explanations for BU 
transmission should be more widely acknowledged, espe- 
cially direct skin contact with contaminated water 
[18,57-59] and the possible role of animal and anthro- 
poid vectors [60,61]. Immunological research indicates 
that persons exposed to M. ulcerans might never develop 
the BU disease due to host immunity [4]. A deeper 
understanding of the social and environmental contexts 
of BU is needed, considering, for example, whether per- 
sons living in non-aquatic environments can be infected 



Ackumey et al. BMC Public Health 2012, 12:264 
http://www.biomedcentral.com/1471-2458/12/264 



Page 11 of 12 



by insects [62]. Future environmental studies need to in- 
vestigate transmission of M. ulcerans in non aquatic 
environments in endemic areas, to clarify health mes- 
sages and appropriate community guidance. Clearer, 
credible explanations of transmission patterns will instill 
confidence in the health system, health professionals and 
health messages for effective public health action. 

Conclusions 

The social burden of BU is enormous. Our study sug- 
gests that besides physical pain, disability and anxiety 
about the progression of the disease, BU affects liveli- 
hoods, interrupts education and jeopardises the welfare 
of affected families. Persons with pre-ulcer conditions 
are likely to delay treatment because of social and finan- 
cial constraints and the absence of pain. Communities 
remain sceptical about the role of water in disease conta- 
gion, and these questions make ideas about witchcraft as 
a perceived cause more credible among people with 
ulcers. Study results suggest that health education mes- 
sages should acknowledge locally perceived risk and vul- 
nerability. Health education is not enough, however, and 
peer support groups are also needed to provide emo- 
tional and social support, to boost self esteem and to en- 
courage early treatment. Since the mode of transmission 
remains unclear, further research on the role of environ- 
mental, socio-cultural and genetic factors in BU conta- 
gion is needed for practical and useful guidance for 
communities and to strengthen public health initiatives. 
Our study findings are relevant for other BU-endemic 
regions and communities in the country. 
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